Background: Rheumatic heart disease (RHD) continues to be endemic in developing countries like India, thus a number of female patient present with valvular heart disease complicating pregnancy. Surgery is lifesaving in patients who are symptomatic on medical management. Objective: To study maternal and fetal outcome in patient's refractory to medical treatment undergoing cardiac surgery during pregnancy. Methodology: Analysis of 8 pregnant patients who underwent cardiac surgery during 5 years from Jan 2012 to Dec 2016 in a Medical college setup in Central India. Results: Maternal age ranged between 20 -35 mean of 23.75, NYHA class IV, refractory to medical treatment. The underlying cardiac lesion was rheumatic heart disease 7 (87.5%) cases, 6 (85.7%) had mitral valve lesion. 7 primigravida (87.5%) patients were taken as elective procedure in second trimester (18 -26 weeks), one multipara patient as emergency after failed Balloon mitral valvuloplasty (BMV) in third trimester of pregnancy (32 weeks) was the only maternal death. 5 (62.5%) patients progressed to term pregnancy and delivered vaginally. The cardiopulmonary bypass variables studied were Median bypass time 51.25 minutes (range 37 -78), median cross-clamp time 25.62 minutes (range 16 -48), Median flow rate 2.4 l/min/m 2 (range 2.2 -2.6) mean perfusion pressure during CPB 65 -89 (range 55 -120) and median perfusate temperature 37˚C (range 32 -38). 2 (29%) patients had a long term follow-up and have delivered at term in their next pregnancies at the institute. Conclusion: Cardiac Surgery can be performed during pregnancy in patients' refractory to medical management. The outcome is better with mother than fetus. Multidisciplinary team approach is the strategy for care.
Introduction
Rheumatic heart disease (RHD) continues to be endemic in developing countries like India, majority of these patients are female. In developing countries, RHD occurs in younger age group thus a small number of them present with valvular heart disease complicating pregnancy. Non obstetric mortality in pregnancy is high with heart disease. It occurs in 1% -3% of pregnancies and accounting for 10% -15% of maternal mortality [1] . Common Obstetric ICU admission in nonobstetric cases includes cardiac disease during pregnancy [2] .
When a woman is pregnant may develop cardiac failure due to increased cardiorespiratory requirements. This can happen in a diagnosed cardiac case or can be the first presentation of the disease. Surgery is lifesaving in patients who are symptomatic on medical management. It provides a favorable prognosis with maternal outcome though has high fetal risks. Thus, surgical treatment of heart diseases during pregnancy and puerperium is performed only in selected cases. [2] .
We present our experience with cardiac surgery performed during pregnancy in these patients who were refractory to medical treatment.
Methodology
Retrospective observational study was done on 8 pregnant patients who underwent cardiac surgery during 5 years from Jan 2012 to Dec 2016 in a Medical college setup in Central India.
Inclusion Criteria: consenting antenatal patients requiring cardiac surgery refractory to medical treatment, and booked for pregnancy follow-up and delivery in the same institute.
The following maternal variables were studied: a) preoperative variables, including age, New York Health Association class, heart disease, parity, gestational age at the time of operation b) intraoperative variables, including type of procedure, CPB duration (in minutes), Cross clamp time and temperature; and c) postoperative variables, cardiac complications including hemorrhage, infections, morbidity and death.
We also analyzed the occurrence of fetal losses, which included spontaneous abortion, IUFD/intrauterine fetal death (up to 20 weeks of gestation), stillbirth or neonatal death (up to 28 days after birth), and prematurity (birth up to 37 weeks of gestation).
Descriptive statistical analysis of maternal and newborn results was performed using the mean and standard deviation. Permission of institutional ethical com-mittee was taken.
All patients had routine lab investigation, chest X-ray (with abdominal shield), electrocardiography (ECG), echocardiography and Obstetric ultrasound.
To ensure optimal maternofetal outcome a care provider team of cardiac surgeon, anesthesiologist, intensivist, obstetrician and pediatrician was formed.
Surgical and anesthetic techniques followed the recommendations established for cardiac surgery.
All patients had 5 lead ECG, pulse oximetry, end tidal Co2, invasive arterial pressure and central venous pressure monitoring. Perioperative transesophageal echocardiography was performed by Sonosite multiplane 5 MHz probe.
Anesthesia was induced by intravenous thiopentone, midazolam, and muscle relaxation achieved by vecuronium. Maintenance of anaesthesia was by 80% oxygen 20% air mixture and sevoflurane as inhalation agent.
Cardiopulmonary Bypass (CPB) was carried out using ascending aortic and bicaval cannulation. Blood cardioplegia was used and scavenged through a small right atriotomy so as to minimize the serum potassium levels during CPB. Patients were kept normothermic, on high flow.
Patient was placed supine with slight left lateral tilt. Median sternotomy was made.
All valves were replaced using 2.0 Ethibond horizontal mattress sutures and St Jude mechanical bileaflet valves were used in all patients.
As maximum patients were operated in second trimester Cardiotocography was not done, on return to intensive care Unit (lCU) fetal heart monitoring was done by fetal Doppler and ultrasonography.
Results
Maternal age ranged between 20 -35 mean of 23.75. The underlying cardiac lesion was predominantly rheumatic heart disease corresponding to 7 (87.5%) cases [ Table 1 ], among this mitral valve lesion was in 6 (85.7%) cases [ Table 2 ]. All the patients were in NYHA class IV and refractory to medical treatment. 7 (87.5%) patients were taken as elective procedure in second trimester (18 -26 weeks) were primigravida, one patient was taken as emergency after failed BMV in third trimester of pregnancy (32 weeks) was multipara [ Table 3 ]. Table 3 ]. These were seen on the first postoperative day to the fifth postoperative day period. All these re- Table 4 ].
(29%) patients had a long term follow-up and have delivered at term in their
next pregnancies at the institute.
Discussion
Counselling and management of women of childbearing age with suspected cardiac disease should start before pregnancy occurs. Cardiac surgery during pregnancy has many factors to consider and needs a multidisciplinary approach in treating the patient for better maternal and fetal outcome. Proper selection of patients in second trimester refractory to medical treatment is an important factor. In our study the predominance was of mitral valve disease (85.7%) requiring surgery during pregnancy is similar to the observation done by S. Chandrasekhar et al. [3] and Ávila et al. [4] .
All our patients were NYHA class IV with progressive hemodynamic and res-V. M. Kanhere et al. piratory deterioration, despite medical treatment, same observation was seen in a study by Arnoni et al. [5] .
The mean gestational age of patients in our study who had surgery was 22
weeks. As per the study by Ávila et al. [4] the mean gestational age was 20 weeks. The study by Arnoni et al. [5] mentions the mean gestational age as 22 weeks.
The earlier need to undergo surgery refractory to medical management in second trimester shows the likelihood of progression to hemodynamic deterioration throughout pregnancy and during delivery and puerperium is potentially very high. The best period for surgery is between the 13th and 28th week, as per the recommendation by ESC Guidelines on the management of cardiovascular diseases during pregnancy [5] .
Median bypass time observed in our study was 51.25 minutes (range 37 -78), Gurley et al. [6] and also as per the recommendation by ESC Guidelines on the management of cardiovascular diseases during pregnancy [7] .
Cardiac surgery carried out on cardiopulmonary bypass (CPB) in a pregnant woman is associated with poor neonatal outcomes although maternal outcomes are similar to cardiac surgery in non-pregnant women [8] . Optimal management of pregnant patients undergoing CPB are maintaining high pump flow rates, normothermic CPB, pulsatile perfusion and keeping the CPB time as short as possible [9] [10].
One maternal mortality in our study was in third trimester of pregnancy. The maternal death rate in our study group was 12.5%. 7.5% maternal death rate was found in Ávila et al. [4] study, 8.6% was reported by Arnoni et al. [5] , and of 13.3% described by Salazar et al. [11] This death was related to poor tolerance of sudden acute severe MR post BMV with emergency nature of the surgery and advanced pregnancy in third trimester.
As regards the fetal outcome, fetal loss was seen in 25% as fetal demise in postoperative period. 62.5% progressed till term. The fetal mortality rate during maternal cardiac surgery with CPB ranges from 16% to 33% as cited by A. Patel World Journal of Cardiovascular Surgery et al. [12] Pieper et al. [13] . There were two early neonatal deaths in our group.
As regards the pregnancy outcome all patients had vaginal delivery. Intrauterine fetal deaths were induced with prostaglandin derivatives. There was no complication observed with the delivery.
As regards the maternal outcome as discussed only one maternal death occurred. Two patients had successful repeat pregnancies and deliveries with the same team.
Effective team work, counseling and documentation are first line of treatment of patients undergoing cardiac surgery during pregnancy [14] .
Conclusion
Cardiac Surgery can be performed during pregnancy in patients' refractory to medical management. It is well tolerated by the mother though the fetal mortality rate is high. The developments in surgical and interventional technologies, critical care techniques, monitoring and therapies, are resulting in improvements in outcomes for pregnant patients requiring cardiac intervention. This is likely to occur making the maternal and fetal outcomes better. Multidisciplinary team approach is the strategy for patient care.
Limitation
This is a study with small number of patients as the condition itself has limitations.
